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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Dr. Robert Bonner, the declarant deposes and says: 

I am a scientist employed at the National Institutes of Health. A copy of my 
curriculum vitae is attached hereto as Exhibit 1. I, along with Dr. Seth Goldstein, Dr. 
Paul B. Smith and Dr. Thomas Pohida, are the inventors of the above entitled patent 
application entitled Precision Laser Capture Microdissection Utilizing Short Pulse 
Length., originally filed as Provisional Patent Application 60/094,871 on July 30, 1998 
and now US Patent 6,420,132. 

In the above-entitled patent application, all claims are now limited to that 
technique known as "noncontact laser capture microdissection." I lodge this Declaration 
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under 37 CFR §131 to establish our invention entitled Noncontact Laser Capture 
Microdissection before October 1, 1997. This Declaration is also lodged to establish our 
due diligence in filing the above-entitled patent application on July 31,1 998. 
Specifically, Baer et al. United States Patent No. 5,985,085, issued Nov. 16, 1999 entitled 
Method of Manufacturing Consumable for Laser Capture Microdissection (based on 
Application 08/984,983, filed December 4, 1997 and claiming priority from a Provisional 
Application 60/060,732, filed October 1, 1997). This Baer et al. '085 patent describes, 
but does not claim, noncontact laser capture microdissection. It is the purpose of this 
Declaration to set forth that as early as January 7, 1997, 1 observed this phenomenon, and 
communicated this observation to Thomas Baer. The purpose of my communication to 
Thomas Baer was to enable early commercialization of this important invention. It is my 
belief that through this communication, Thomas Baer placed the description of 
noncontact laser capture microdissection into the Baer et al '085 patent. 

Together with Dr. Lance Liotta, I am one of the pioneers of that dissection 
technique known as Laser Capture Microdissection (hereinafter LCM). Simply stated, 
modern biology and medical techniques, especially as related to cancer research, require 
dissection of specimens literally down to the molecular contents of individual cells in 
order that a disease (cancer) can be properly diagnosed and treated. As is well known in 
the medical community, cancer cells are contained in and scattered throughout other cell 
material. Mechanical dissection is generally unsuitable in such scattered cellular samples. 
The scattered cellular samples resulted in the development of LCM. 

In LCM, a specimen (such as a prostate biopsy) is contacted with a film, the film 
being chosen for selective activation by laser energy. The specimen is typically 
visualized through the film, activated immediately overlying a selected portion of the 
sample for dissection, and adhered to the sample at the "activated" portion of the film. 
When the film is removed, the adhered portion of the sample attached to the film is 
likewise removed. "Laser capture microdissection" results. An exemplary patent 
obtained under this protocol is Liotta et al., U.S. Patent 5,843,657 entitled Isolation of 
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Cellular Material Under Microscopic Visualization, filed October 10, 1995 as application 
Serial Number 08/544388. I am a named co-inventor on that application. 

On or about the time that LCM was conceived, it was understood to be a 
technique having great promise. As a consequence, on Tuesday May 14, 1996, the LCM 
technique was schematically demonstrated to a subcommittee of the House 
Appropriations Committee and later to the then Vice President of the United States, Hon. 
Albert Gore. During those demonstrations, questions were specifically directed to the 
NIH about procuring rapid commercialization of this new technique. The House 
Committee was assured by NIH officials that all efforts would be undertaken to effect 
such immediate commercialization. 

In order to keep the promise made to the congressional subcommittee, NIH 
needed to enter into a relationship with a commercial partner. Recognizing the need for a 
commercial partner, I contacted a number of parties including Mr. Thomas Baer, who 
subsequently became the founder of Arcturus Engineering, the present non-exclusive 
licensee of NIH of the LCM patents. My contacts with Mr. Thomas Baer occurred earlier 
than August 29, 1996. I know this by refreshing my recollection from my log of the e- 
mail records, which I have reproduced and attached to this declaration has Exhibit 2. 

Because of the urgent priority to commercialize LCM, the National Institutes of 
Health entered into an agreement called a CRADA (Cooperative Research and 
Development Agreement) with Arcturus. The idea behind this agreement was to allow 
researchers at NIH and engineers at Arcturus Engineering to freely exchange information. 

Beginning as early as August 31, 1996, confidential manuscripts and information 
were shared with Arcturus Engineering by NIH under a Confidential Disclosure 
Agreement. (See for example pp 1 and 2 of Exhibit 2). 

On or about September 17, 1996, preparations were made with Thomas Baer to 
enter into a CRADA with NIH. (See for example pp 10 of Exhibit 2). On or about 
October 1, 1996, a Statement of Work was developed for what now had become known 
as the Arcturus CRADA. (Page 21 of Exhibit 2). 
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Prior to any discussions with Tom Baer/Arcturus Engineering, we had developed 
practical prototypes for harvesting small clusters of cancer cells from stained histology 
sections and had developed the concept of laser diode activation of EVA polymer films 
into which naphthalocyanine dyes had been solubilized. These early functional 
prototypes were displayed to the House Subcommittee on Appropriations during their 
visit to NIH on May 14, 1996. In order to develop an efficient path to rapid 
commercialization, it was my decision that it was necessary to place a high priority on 
understanding the physics of polymer activation by short laser pulses and the nature of the 
bond and capturing of the targeted tissue cells. Throughout the summer of 1996 at NIH, 
we worked on developing robust instrumentation, manufacture of prototype dyed polymer 
films, protocols for sample preparation (e.g., dehydration and desiccation) with an 
expanding but limited knowledge of the details of the physical processes involved in 
reliable LCM capture. Two competing major concerns for LCM reliability were the 
ability to reliably bond and remove target cell clusters from frozen and paraffin- 
embedded tissue sections and the reduction in inadvertently picking up untargeted cellular 
debris from the surface of the tissue section. During the summer of 1996, we hired as a 
consultant Dr. Eugene Goldberg, a polymer adhesion expert at University of Florida, to 
review our physical concepts and observations and suggest methods for physical 
characterization of the polymer activation/capture process. On or about December 1, 
1996, with a new prototype laser diode microscope we had designed and assembled at the 
NTH (epi-illumination in an Olympus BX upright), I performed short-pulse activation of 
a lOOfim-thick, near-IR-absorbing polymer film. I discovered that the activated polymer 
film focally expanded and made contact and bonded with targets as small as a cell 
nucleus. The target nuclei prior to firing of the laser were positioned up to 17|im below 
the bottom surface of the polymer film. I immediately realized that this was a critical 
advance for routine use of LCM in research and, eventually, in clinical diagnostics, as it 
provided a means of targeting the smallest optical targets without fear of background 
contamination by untargeted material caused by placing large areas of unactivated film in 
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contact with the friable tissue section. As this new NIH invention was potentially critical 
to rapid commercialization of a more robust form of LCM, I disclosed this information in 
a confidential disclosure to Tom Baer so that he might consider this as an alternative path 
of commercial development to his early flat-rigid-cap concept. This message specifically 
discussed the role that an outside consultant could or should play in rapidly determining 
the nature of the polymer expansion and rapid focal bonding and unproven concepts 
associated with the polymer physics of film being activated by laser in the noncontact 
LCM process. (See e-mail beginning on page 48 and concluding on page 50 of Exhibit 
2). Since Arcturus and NIH had signed a Letter of Intent to CRADA in November 1996, 
my question to Thomas Baer was whether the outside adhesion consultant, Dr. Eugene 
Goldberg, who NIH had hired the previous summer, should be part of a focused 
discussion on noncontact LCM. On or about this time, it was my understanding that 
Arcturus had likewise hired a materials consultant. 

In the spring and summer of 1996, 1 first noticed that phenomenon using our CO2 
laser prototype which later became known as noncontact laser capture microdissection. 
Frequently, individual laser pulses were not sufficient to cause the slightly non-uniform 
polymer film surface to locally contact, "wet", and bond to the target, but successive 
pulses did. The initial bonding after several pulses (when one pulse was insufficient) was 
typically not in the expected center of the beam but at less heated sites at which the 
polymer tissue surfaces were separated the least. Many such observations remained 
incompletely understood until the seminal experiments with the prototype laser diode 
upright microscope and a cylindrical pressure plate were performed in the winter of 1996. 
In these later experiments, it was possible to precisely select a polymer-film-to-tissue- 
surface separation gap, and it was demonstrated that the polymer could expand focally 
-17% of its thickness and provide the focal pressure to bond a small target cell or nucleus 
in a millisecond or less. This technique was developed to prevent a phenomenon known 
as nonspecific transfer in LCM and to allow individual collection and concentration of 
rare cells within one or more large tissue sections. 
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In conventional LCM, a film was contacted with the specimen to be dissected. 
Sometimes particles of the specimen would stick to the film around the adhesion area. 
The particles so sticking were undesired particles and degraded the LCM process. It 
became important to control this nonspecific transfer. 

Better understanding of some details of the polymer physics surrounding this 
phenomenon could lead to improved LCM reliability and macromolecular quantitation 
from pure populations of targeted cells. Beginning in the summer of 1996, Dr. Eugene 
Goldberg and John Peterson (a chemist in our NIH group) were consulted on polymer 
surface properties that might facilitate LCM capture while minimizing nonspecific pick- 
up of cellular debris on the LCM polymer ( e.g., by physical or chemical treatment of the 
polymer or tissue surfaces). 

By December 1996 NIH had signed a letter of Intent to CRADA with Arcturus 
and had drafted a research plan in which my group at the NIH would rapidly develop the 
first prototypes of small-target, short-pulsed near-IR laser diode LCM and use them to 
better define the most robust forms of the LCM invention suitable for rapid 
commercialization. In this CRADA Arcturus Engineering would be responsible for very 
rapid production of 5 or more commercial beta versions, followed shortly by the 
commercial sale of LCM, all within a year. By December 1996 we had, in fact, designed 
and built and were evaluating this first prototype when we completed the fundamental 
discovery and invention of noncontact LCM. At this time, I wanted Arcturus Engineering 
to consider this noncontact LCM version for commercialization rather than their thin- 
film-on-a-rigid-flat-cap concept first discussed a couple of months earlier. In December 
1996, all LCM polymer films were being made in my lab at NIH. I had contracted with 
two companies (PolyVel and Electroseal in New Jersey) to compound a large batch of the 
dyed EVA polymer and extrude it as a smooth film, but supplying a reliable commercial 
disposable film format was to be a CRADA obligation of Arcturus. In this context, my 
confidential email to Thomas Baer (Exhibit 2 at page 60.-61, the text of my January 7, 
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1997) revealed critical technical questions that our polymer consultant might be able to 
address to lead to a rapid decision regarding the optimal format for commercial versions 
of Noncontact LCM. This e-mail was addressed to Thomas Baer. Attention is directed to 
item 5) appearing on page 61 of Exhibit 2. For the convenience of the reader, that item 5) 
is repeated here: 

5) Presently we have had non-contact transfer - i.e., 
when the lOOum thick film and the tissues section are 
separated by up to 17um (and the film is below the tissue), 
the melted film still makes contact with the tissues/wets it/ 
and then solidifies to form a strong focal bond with it (and 
the film forms a surface pedestal with the tissue on it). Is 
this to the volume expansion of the eva on the face 
transition from solid to liquid? What is the range of 
fractional volume changes of eva's on melting? What role 
might surface tension (with the wetted tissue) play in 
creating the pedestal in the film as it recools? 

At the time of this January 7, 1997 e-mail, the full parameters relating to 
noncontact LCM were not fully understood. During the spring and summer of 1997, we 
conducted in-lab experiments directed to the expansion of film as it is activated by laser 
energy. Specifically, I worked on the problem in the spring of 1997. Further, in the 
summer of 1997, NIH assigned to my research group various summer interns. I had these 
summer interns conduct further research on this expansion problem. Enclosed as Exhibit 
3 are various graphs and pictures of activated film which I have recovered from my 
computer files. 

From the summer and through the fall of 1997, the various parameters appearing 
in the above-entitled application were developed by the named inventive team. 

As previously noted, on or about October 1, 1997, Thomas Baer and Arcturus 
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Engineering filed Provisional Patent Application No. 60/060,732. This application was 
perfected as Non-Provisional Patent Application No. 08/984,983, filed December 4, 1997 
and entitled Method of Manufacturing Consumable for Laser Capture Microdissection, 
now U.S. Patent 5,985,085, issued Nov. 16, 1999. It is further noted that they did not 
claim noncontact microdissection as their invention. 

Our experimentation continued with noncontact laser capture microdissection 
through the beginning of December, 1997. During the period extending from summer 
1997 to winter 1997, many of the parameters appearing in the above-entitled United 
States Patent Application were developed. Beginning in December 1997 and concluding 
on December 23, 1997, 1 authored the invention report attached to this Declaration as 
Exhibit 4. 

From January 1998 until July 1998, my invention report was processed by the 
Office of Technology Transfer, National Institutes of Health. A Work Order was 
forwarded for the preparation of the above-entitled patent application in early July 1998. 
That work order was received in July 1998 by the assigned attorneys and the patent 
application initially referred to in the first paragraph of this document and entitled 
Precision Laser Capture Microdissection Utilizing Short Pulse Length was filed on July 
30, 1998 as a Provisional Patent Application. This application was filed with what I 
believe is due diligence as I was a participant in that process. That Provisional Patent 
Application 60/094,871 became Patent Cooperation Treaty application PCT/US 99/17150 
filed July 28, 1999. Pursuant to the provisions of the Patent Cooperation Treaty, this 
domestic patent application was filed January 31, 2000. 

Further declarant sayeth not. 

I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
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18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 

Respectfully submitted, 



Dated: /UcM tjL- (o, 

f Robert Bonner, Ph.D. 
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Dale D. Berkley, j.d., Ph.D. 




Education: 



Recent 

Continuing 

Education: 



Bar 

Membership; 



Experience: 



J.D., George Mason University School of Law, 1996. 

Ph.D. Physics, University of Minnesota-Minneapolis, 1989. 

M.S. Electrical Engineering, University of Missouri-Columbia, 1982. 

B.S. Physics, University of Missouri-Columbia, 1980. 



Patent Resources Group, "Software Patents, Procuring and Enforcing," 
Washington, D.C., August 12-14, 2001. 

Practicing Law Institute, "Advanced Licensing Agreements for the New 
Economy," PLI, New York, NY, March 5-6, 2001. 

Executive Education Program, "New Product Development & Launch," The 
Wharton School, University of Pennsylvania, October 10-15, 1999. 



Virginia State Bar, June 1997. 

District of Columbia Bar, April 1999. 

Registered U.S. Patent Attorney, Reg. No. 42,319. 

September 10. 2000 to the present 
Technology Licensing Officer 

National Institutes of Health (NIH), Bethesda, MD 

♦ Sole responsibility for patenting and licensing medical/research devices and 
software for NIH inventions, which includes a docket of nearly 300 active 
invention disclosures and related patents. 

♦ Drafting and negotiating complex licenses involving government owned 
inventions. Negotiating and drafting exclusive and non-exclusive commercial 
licenses, evaluation licenses and biological material and software licenses. 

♦ Management of infringement, interference and inventorship matters with 
respect to NIH hardware and software patents. 

♦ Providing expert advice to NIH scientists and inventors regarding patenting 
and licensing matters. 

Se ptember L 1999 to September 10. 2000 
Patent A dministrator and Licensing Officer 

National Institute of Standards & Technology (NIST), Gaithersburg, MD 

♦ Responsible for hiring and supervising outside patent counsel prosecuting 
NIST patent applications. 

♦ Directed infringement analysis of Advanced Encryption Standard candidates 
and provided IP expertise support for other high profile IP matters at NIST. 

♦ Substantial contribution to new NIST web site for technology transfer office. 

♦ Initiated extensive review of patent procurement process, docketing and 
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administrative procedures. 

♦ Oversaw administrative details involved in managing and developing the NIST 
patent portfolio. 

♦ Provided expert advice regarding NIST patent and licensing processes and 
intellectual property matters to NIST scientists and staff. 

March 13. 1998 to the present 

Licensing Officer 

National Institute of Standards & Technology (NIST), Gaithersburg, MD 

♦ Sole responsibility for evaluating invention disclosures from NIST scientists in 
the Physics Laboratory (Gaithersburg and Boulder labs), Materials Science and 
Engineering Laboratory and the Manufacturing Engineering Laboratory. 

♦ Drafted and negotiated complex licenses involving government owned 
inventions. Negotiated and drafted Guest Researcher, Material Transfer, 
Confidentiality and other agreements. 

♦ Performed commercial assessment of each invention and reviewed the work of 
outside counsel. Provided counsel to NIST scientists regarding patent and 
licensing procedures at NIST. 

March 1997 to March 1998 
Associate Attorney 

Nikaido, Marmelstein, Murray & Oram, Washington, DC. 

♦ Associate Attorney prosecuting patents in the electrical and other arts, 
preparauon and filing of new utility and design patent applications, preparing 
infringement opinions and Fastener Quality Act and copyright applications. 

November 1995 to March 1997 
Law Clerk 

Nikaido, Marmelstein, Murray & Oram, Washington, D.C. 

♦ Performed legal research involving patent, trademark and copyright issues of 
immediate interest to the partners and associates at the firm, involved in patent 
prosecution since November, 1996. 

June 1995 to November 1995 

Patent Examiner, Art Unit 261 4 (Pulse & Digital Communications) 
U.S. Patent & Trademark Office, Arlington, Virginia. 

♦ Examined patents in Art Unit 2614 (Pulse and Digital Communications 
including spread spectrum and cell phone applications). 

June through August. 1994 
Summer Intern 

Office of the General Counsel, USAfrica Airways, Inc., Reston, Virginia, 

♦ Assisted the General Counsel with business and corporate indemnification 
agreements for directors, preparation of proxy, directors' questionnaire and 
other business law matters. 

♦ Helped draft restated certificate of incorporation, researched stock option 
plans, reviewed coundess contracts for sendees, materials and leases. 
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January 1990 through lulv 1992 

National Research Council Post-Doctoral Fellow, tenured at the Naval Research 
Laboratory, Washington, D.C. 

♦ Preparation of high T c thin films, especially YBa 2 Cu307-*, by Molecular Beam 
Epitaxy and characterization of transport properties to 4K. 

♦ Surface studies of metal overlay ers on YBCO films using XPS and Auger 
analysis. 

♦ High pressure studies to 70 kbar and T>50K of thallium based high T c single 
crystals in diamond anvil cell. 

1985-1989 

Research Assistant, Physics Dept., University of Minnesota, 

♦ Development of techniques for preparation of YBaCuO thin films by 
electron-beam and thermal source co-evaporation using distilled ozone in Ultra 
High Vacuum environment. 

♦ Electron-tunneling junction fabrication and characterization using YBCO films 
to T=2K using SQUID detection scheme. 

4 La^Sx thin film preparation and characterization including Hall effect studies. 

♦ HoMoS thin film preparation by electron-beam evaporation and 
characterization. 

♦ X-ray diffraction bulk studies and surface studies for all films using Auger and 
X-ray Photoelectron Spectroscopy. 

1983-1985 

Teaching Assistant (physics and electronics), Physics Dept., University of Minnesota 
1981-1983 

Assistant Research Scientist 

Dalton Research Center, Electronics Design Group, University of Missouri 

♦ Design and development of electronic portable ultrasonic blood flow 
meter (pulsed lOMhz acoustic probe) and automatic blood flow occluder 
for cardiac physiology' studies in canines. 

♦ Development and study of ultrasonic probe to determine amplitude of 
vibrations of ultrasonic transducers used for in-situ ultrasonic imaging. 

1980-1982 

E.B. Masters Degree Candidate 

♦ Integrated circuit processing techniques. Fabrication of Surface Acoustic 
Wave (SAW) transducers using lOum line width photolithography for 
investigation of temperature coefficient of delay of delay lines using various 
rotated Y cuts of quartz. 

1980-1981 

Teaching Assistant (electronics laboratory), Dept. of Electrical Engineering, 
University of Missouri. 

Honors: Department of Commerce "Cash-in-a-Flash" Recognition for IP analysis of NIST 

Advanced Encryption Standard for use in secure electronic and internet 
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transactions. 

Department of Commerce "Cash-in-a-Flash" Recognition for improvement of 
patent administration procedures in the Office of Technology Partnerships. 
Department of Commerce "Cash-in-a-Flash" Recognition for work on 
development of new Office of Technology Partnerships web site. 
Quarter-Finalist, George Mason University School of Law Moot-Court 
Competition, 1994. 

Aneesur Rahman Prize for Excellence in Research, University of Minnesota, 1989. 
Gregory Graduate Fellowship, University of Missouri, 1981. 
O.M. Stewart Physics Scholarship, University of Missouri, 1976-1980. 
University Scholar, University of Missouri, 1976-1979. 

Invited Speaker: U.S.-Egypt Technology Commercialization Workshop, Cairo, 
Egypt, May 17-20, 1999. 

Invited Speaker. International Superconductivity Symposium '90, Sendai, Japan, 
November 6-9, 1990. 

NATO Advance Study Institute participant, Applications of Superconductivity, 
Fort Collins, CO, September 14-20, 1990. 

Referee: Thin Solid Films, Physica C, Applied Physics Letter, Physical Review 
Letters, J. Applied Physics. 

American Intellectual Property Law Association, Government Patent Lawyers 
Association, Virginia Bar Association, District of Columbia Bar Association, 
Licensing Executives Society. 

Patent: Preparation of Superconducting Oxide Films by Reactive Evaporation Using 

Ozone, A.M. Goldman, D.D. Berkley, B R. Johnson, U.S. Pat. No. 5,039,657, 
issued August 13, 1991. 

Publications: 

1. Pressure Dependence of the Superconducting Transition Temperature in Single 
Crystals of ThBa2Ca 2 Cu30io- ) D.D. Berkley, E.F. Skelton, N.E. Moulton, M.S. 
Osofsky, W.T. Lechter, V.M. Browning, and D.H. Liebenberg, Phys. Rev. B47, 
5524 (1993). 

2. Surface Characterization of YBa2Cu307. x Thin Films Supporting Metallic and 
Insulating Overlayers, D.D. Berkley, P.R. Broussard, and A.M. Ervin, IEEE Trans. 
Mags., MAG-27, 966 (1991), — 

3. In-Situ Preparation of High T c Thin Films by Co-Evaporation Using Ozone 
Vapor Oxidation, D.D. Berkley, Proceedings of the International 
Superconductivity Symposium 90, Sendai, Japan. 

4. Techniques for the Growth of Superconducting Oxide Thin Films Using Pure 
Ozone Vapor, D.D. Berkley, A.M. Goldman, B.R. Johnson, Rev. Sci. Inst. 60, 
3769 (1989). 

5. In -Situ Formation of Superconducting YBa2Cu307-x Thins Films Using Pure 
Ozone Vapor Oxidation, D.D. Berkley, B.R. Johnson, N. Anand, K.M. 
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V 



Activities: 



Societies: 



Beauchamp, L.E. Conroy, A.M. Goldman, J. Maps, K. Mauersberger, M.L. 
Mecartney, J. Morton, M. Tuominen, Y-J Zhang, AppL Phys. Lett. 53, 1973 (1988). 

Ozone Processing of MBE Grown YBa 2 Cu30 7 -x Films, D.D. Berkley, B.R. 
Johnson, N. Anand, K.M. Beauchamp, L.E. Conroy, A.M. Goldman, J. Maps, K. 
Mauersberger, M.L. Mecartney, J. Morton, M. Tuominen, Y-J. Zhang, IEEE Trans. 
Mag. 25,2522 (1988). • 

Preparation of Y2Ba4CuBO20-x Thin Films by Thermal Coevaporation, D.D. 
Berkley, D.H. Kim, B.R. Johnson, A.M. Goldman, Appl. Phys. Lett. 53, 708 
(1988). 

Vapor Deposited Superconducting Lanthanum Sulfide Films, D.D. Berkley, J.H. 
Kang, J. Maps, J-C. Wan, A.M. Goldman, Thin Solid Films 156, 271 (1988). 

Electronic Structure Changes and Superconductivity in YBa2Cu307- x , D.H. Kim, 
D.D. Berkley, A.M. Goldman, and R.K. SchuLze, Phys. Rev. B37, 9745 (1988). 

Superconducting Transition in Thin Films of Lead Telluride Doped with Thallium, 
J.H. Kang, D.D. Berkley, H.M. Jaeger, A.M. Goldman and Dale L. Partin, Phys. 
Rev. B36, 2280 (1987). 

Superconductivity in the Ferromagnetic Phase of Polycrystalline HoMogSs Films, J. 
Maps, D.D. Berkley, J.H. Kang and A.M. Goldman, Phys. Rev. B35, 38 (1986). 



Vapor Deposited Superconducting Lanthanum Sulfide Films, March Meeting of 
the American Physical Society, March 16-20, 1987, New York, NY. 

Ozone Processing of MBE Grown YBa2Cu307- s Films, Applied Superconductivity 
Conference, August 21-25, 1988, San Francisco, CA. 

In-Situ High Vacuum Preparation of YBa 2 Cu307-* Thin Films Using an Ozone 
Vapor Jet, March Meeting of the American Physical Society', March 20-24, 1989, 
St. Louis, MO. 

In-Situ Preparation of High T c Thin Films by Coevaporation Using Ozone" Vapor 
Oxidation, 3rd International Symposium on Superconductivity, November 6-9, 
1990, Sendai, Japan. 

Pressure Dependence of the Superconducting Transition Temperature in Single 
Crystals of Tl2Ba2Ca2Cu30io-x > presented at the National Institute for Standards 
and Technology, June 19, 1992, Gaithersburg, MD. 

Government-Industry Partnerships at the National Institute of Standards and 
Technology, presented at the U.S.-Egypt Technology Commercialization 
Workshop, Cairo, Egypt, May 17-20, 1999. 
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For Patent Branch Use 



E-Number 



U.S. Filing 



Inventors Names, Phone No. 

Robert F. BonncT 
Seth Ooldstcin 



301-435-1946 
301 135-1947 



Give. a Bhort de.exiptiv* title of your discovery or invention. 
Designs for Non-contact Laser Capture Miuiodissection 

it fills. * 

prsuuwcu ^^--i tnmsfftr to microvolumfis luL or less in volume, mis 

S ^^ta^S^K V»SS Mgh throughput 1XM -pled to 
rlfX ^Sysis nocemry for automat cliuical dbiwue ««• 
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<n.rnvMV? Please identify all colleagues 

lot you believe them to be "co-lnventor*. 

hrt . 1/Vwll larMly the development ot Robert Bonner 
The concept of noncontact LCM ^ J£ff ^ » »,«1f of LCM development 
througn observations te ***** over J*" 1 yea, « Peterson, and 

which 8 he shared with his .° oll "f Bngluceuug (notably 
Tom Pohida « -^He'adT sS had" observed that different thickness of 

Tom Bner and Pave Head). ~ 0 *°f?"\ ^ a flat surface would contract 

EVA film if formed onto a substrate with f steps against (therroopl „ tic polymer) 
proportionally to thickness on cooling to form * stepped JVA I P 
Surface. Further Seth Goldstein made a i »«gg ^qualitative nonoonUCt LCM 

1990. which Dr. ^^^^^^.^^ °* h " tin « ° f ^ 
at gap distances up to » "»" uu » *™ * 1 recent f y suggested to Dr. Bonner the 

ST-AS SplT^tthJTn to fLn precise ledge in a rigid 



plus tic substrate 
4. 



♦ -j* ft f Public Health Service aware of your invention or 

sr-s ss =s » 

£E di cus5ion was necessitated under the CRAHA s ir,ce our primary object was to 
Irlinn TValiable LCM transfer process in a commercial instrument. Dr. Bonner 
SSS ioS^-S - - «- firsAuggesdon by Dr. Tom Baer of = 

„ni«fc of the tissue (Dr Bonner had observed nonspecific transfer in earlier u-m 
ttansfer «perSents in Ae summer of 1996 using a free film which unlike he 
L«uru S dcSTormltted the specific transfer region to be easily cut ant from tbe 
ffttffffleie not targeted so as to minimize nonspecific transfer and 
nXdf itefalgh specificity of LCM procured material from tlBsne specimens). 
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or discovery? 

Previous PHS LCM patent applications. 

. -,- v » 0 u<i iiticle*. presentations 01 other public 
b . Please list Ita moat percent previou J ^ ^ to your 

Ko public disclosures. Aiajft^ ^1*0° SSL* 
%r£?X?£?iL£ TVS^ «0 the tissue voids .ben it is 

focally heated. 

7 Please indicate any future dates on which you will publish articles or make any 

7 ' pSenuSJns related to your invention or discovery. 

♦ .4^. niAtined as well as LCM training offered by 
2*5 Td y ^ .l^i^offlSlS l»v W 0|.u«.. Arcturus staff is 
Dr. Bonner and NIH statt ^ u £ e [° tt5 A ^script is about to be submitted 

microdissection (Applied Optics). 
8 In one paragraph, please speculate (and be creative!) about possible commercial 
uses of your invention or discovery. 

This is d» essential refinement of LCM as it is applied to ^^"^f^e'teans 
nSiVltlT arises for minimizing and random contamination. Further the means 
3^!£Zni£tai a nSeTof small individual targets onto a precise region of fce 

LCM in molecular diagnosis of a large variety of clinical pathologies. 

o a. is the subject matter of your invention related to a P HS OJADA (Cooperative 
9 * Lfeaxch and Development Agreement) involving your laboratory or 1LD? 

Yes 

b.1. the subject matter baaed on research materials that you obtained from 
some other laboratory? 



No 
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. , vua. payout CRADA partner is def iniiely 

interest i» LCM. 

u k* «- M8 (wv for commercialization of your 
What further iccarch would be »TJ . p! ens for the invention 
Invention? Oenerally, what are your future r«e«cn pi«« 
SJ? for research in areas related to the invention? 

Development of commercial film ^^TJ^T^r^ oftluy 
!-iSir^ 5tfT5£i- tapes. 

12 . Human Subject Certification: Doe, *U J-g^pJJ,"* ^ 
subjects as defined in and regulated under 45 CFR Part 40/ 

No 

13. Inventor Information: 



Name 

Robert F. Bonner 


Degree 

Ph.D. 


Social Security No. 

(optional) 

450-90-2494 


Position TUk 

PTivcir.ict f section Chief) 


Office address NIH, Bldg.13 Room 
3N17. Bethesda MD 20892-5766 


Office Phone No. 
301-435-1946 




Citizenship 

U,S. 


Home address 


1409 Ingraham Street 


NW, Washington DC 200H 



Special Volunteer 
_ Other (specify): 



xICDtowi/y ICD and applicable box below) UMB/NICHD 
5.CS _CO 

OM _ Visiting Fellow 

~SES _ Visiting Associate 

NTnn TirD Affiliation (xpnrify): . _ — — 

What specific personal contribution did she/he make to this work? 

iwior-mrnt of principles involved, experimentation, and integration" of the 
wce*X Concepts into the desired refinement. Dr. Bonner originated ^ concept 
efc™ microdissection as presently practiced- He further .ynthe«zed the 
current concept based on his own work and observations and the assistance of Dt 
Ssim (s e beSw) and with the suggestion of James SulUvan « tj. use of 
tape. rather thou ma C hinin S to make precise step, (95-100 microns high) onto a 
rigid surface. 
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Social Security 
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CilUcushlp 
^U.S. _ Other: 
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JSC* -g^**. *. ^ Vb ssx <* 

1 §M " Visiting Fellow Z Howard Hughes 

"«S Visiting Associate Fellow 

- sco - Quest Researcher 



Special Volunteer 



Development of filios ^thf^ 1 ln^r^d^»fi*^ 6B ^ > ^ ce P^ 1 ^"^*^ <3c0 ""K 
expenmenuuon that lftrt "» ™" "" C *£, A „ - flBt re i case lined surface would 

(thermoplastic polymer) surface. ^ 
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Honconu. Laser Capture Microdissection and the design and method - «~ 
of special tape, and rigid substrates to accomplish noncontact LCM 

Tbi . describes a method not .no.. * the 'prior art, of mating a poller surface 
&cti veted by a focused light beam near. IR laser diode) so that this surface .. 
r ccossed by precise distances on the order of 5 to 20 microns or more from a border 
material which does not form . bond with a tissue or biological preparation surface to 
which it is pressed. Further this method include, a pressure plate (e.g.. cylindrical rod) 
which place, the border zone in direct eon,*,* with the tissue surface while holding 
.he activate polymer surface at a fixed distance from the tissue surface (which .. 
dually greater than the thickness of the fern* madmen but much less than the 
thickness of the polymer layer). Using previously ^closed U2A concepts and 
trials. this assembly can be placed onto a region of interest, specific tissue 
component, identified by the microscope and targeted by the laser hr.am which heats 
the polymer causing, it to expand and make contact and bond (e.g.. impute fluid or 
air space, in the targets and then cool in place form a focally strong bond to the 
target). We have shown that the standard EVA polymer we have been using for LCM 
(Dupont ELVAX 410 ethylene vinyl acetate) typically expand, by >l0fc when focally 
beated from room temperature to ita melting point- Thus if the targeted polymer film 
b melted from top to bottom at a food .pot. it will expand forward as a pedestal 
roughly 10* of film thickness. Thus a 100 micron thick film when focally melted will 
xpaud greater than 10 micron and thus can explore an air gap of this thickness 
between ii and the tissue until it finds the tissue at which poini it expands into the 
void spaces of Uic tissue forming a strong focal bond. Wo have observed that the 
acrual distance, traveled can be 2-3 fold greater than these values due to" higher 
temperatures reached in the Liadiated segment. HeatinB of the region surrounding 
the melted laser irradiated plug by radial heat flow might cause the surrounding solid 
polymer to expand radially ouiu and constrict the melted tone pushing the polymer 
pedestal even farther from Ibe uri^id polymer surface. In gen ral when the 
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, a «,ithi fl the tissue until the film is rapidly "peeled" 
^mor uouls it remains oxtend&d within tne ussuc uum 

" TZZ .»V »- «- >*- Ty *°** *" 

r^geted tun. EVA polymer 

i, newer Itan 50* ot Ihe orijmol .*te«K>». ™» ">» °" 

„„c, more «. 5 ^ .o rbe. «. *m * 1*- «*. — " 

^Aout maMns contact anywhere except the border 
region or the tissue specimen vawoui n»*«»b 

zone previously meuUcned. Thus repetitive transfer of differ,,* spots may be made 

W appropriate uWation of the film and lt S aubstr.t.) and concentrated (U.. placed 

• ft Ant »t* much less than those within the tissnr, section) in a 
at target .to target spacing that are mucn .less mta u» 

small central rone on lb. transfer surface. Once sufficient homogeneous Molnred 
^ets have been accumulated on this transfer surface, it make be placed on or I. a 
microvessel for extraction and molecular analysis. 

A specific refinement of it* ^cement process includes the annular sealing of the 
thermoplastic film to the open lop of a (cylindrical) miorochomber in a manner .htch 
seals the chamber with the transferred tissue (biological target.) placd at the center 
of the chamber or the inside surface of ibc polymer forming the lid. A further specific 
refinement uses Che thermoplastic sealing properties of the EVA film to form mis tight 
seal either by an annular laser source (or spot scanned in a circle) or by o annular 
heated pressure plate. This later approach is mure easily realized if the substrate on 
which the recessed thermoplastic polymer was originally formed is relatively thin 
such as a 100-200 micron thick Mylar (polyester) film. 

A specific preferred geometry is to manufacture a 'Wtick" polymer tape so that its 
room temperature thickness is larger than that of the desired thermoplastic adhesive 
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C w be accomplished by manufacture of the EVA by casting onto the substrate 

— * - - - d " ~ ° f * e eva "* n : n r 

horder — the EVA to form a flat «*« at the elevated temperature which on 
coolin* leads to the Paired recess- For «*m P le. we could form a Ungate of 200 
micron thick polype (1 cm wide) with a MO micron thick Strip of polyamide (3 mm 
wiUc) on both edge, forming a central channel 4 mm thick into wmch « f»e 
continuous bead (rod) of hot ELVAX 410 (with IR absorbing dye) is extruded and then 
hot rolled by a »„* drum to form a flat surface which on cooling leads to a 1 cm 
wide up. with a 4 mm wide central section of ELVAX 410 on polyester which ts 
recessed by 20 micron, from the border strip, of polvamide bonded to the polyester. 
Thus we pope* a simple scheme for the manufacture of . ***** recessed tape for 
"noncomua LCM" . Note that an alternative is to form the. *n» «ort of release surface 
(polyamide) border on a rigid substrate and then fill the central region with EVA. [In 
the current nWacturc „f the Arcturue caps and an annular ring (perhaps with a 
relief channel for excess EVA polymer) of polyamide _ could be bonded to the cap and 
then the central region of this ring filled with melted EVA which on cooling would be. 
precisely recessed. 

A further refinement of uoucoutact LCM use. a previously disclosed design f r 
periodic marking of the tape »u that transfer conld be placed periodically in well 
defied locations. Originally this concept was developed so that the punching out of 
small transferred regions Into mUswUod and molecular analysis vessels could b 
performed without a separate optical location of the transfer regions. Injts pres nt 
usage, a "noncontact LCM" tape can be translated a feed Increment relative to periodic 
indicator markers on it between each set or LCM tnuufoa. where a aet of transfer, 
indicates multiple transfers of individual target* «hlv;h arc homogeneous and to bo 
pooled into one sample fox molecular analysis. Much smaller separations between the 
individual LCM transfers within each set of transfer* creates a cluster for each sot 

3 



ftr ^ . fin 



usjcmwui umi 'wn wjof-r inn? -qi-aom 



11/16/2001 13:07_F A1 301 402 3g7B _£Ul^u.mt. ~™ 

reduce a» volume rf tte molMrf" nalyoi tyi«™» 

W perf.»cd »«• « >-«' «~ "< "* 8I " " 

~ Mm . thiB dc.*, « 1» — •^ ifl "" t """""" 

L„.»o» „f .^V... »d t^kln, .-PU. ov« ft. o~« ■« -P-. 

— ct„t* 6f the art microflujHir. processing of 
particularly when incorporating state of the m 

microvolumch). 
SAMPLE CLAIMS: 

1) a refinement vf laser capture microdissection (LCM) in which the activatible 
polymer surface Is purely separated from the target tissue by a fixed spacing so a. 
to avoid contact in region, not specifically thermally activated (e.g., by a laser pulse) 
and thereby avoid nonspecific uausfet of random contaminating specimen elements 
by physical contact (e.g.. under pr^uxe at room temperature or slightly above). Thu 
retinement can allow more reproducible spot sire and dosimetry ofjransfer by 
minimizing sample (e.g., target tissue) density and surface irregularities. 

2) A series ot refinements of noncontact IXM which allow the positioning of the 
activatible thermoplastic polymer (e.g., EVA ) .-face at a fixed distance from th 
tissue surface. 
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* 

*« make. sole contact with the specmen (tissue) surface to P 

n 6 ure 1). O.o this laminated «ep the thermoplastic polymer (e.g.. EVA) 

l d 1 elevated unsure <°* *e groove between the border ~ Fo 

_ P lc. on ^ - — - <— EVA) tt m ha h 

big J r genual coefficient of thermal — — r0Ce9S ; d ff " 

coo Ung 3 time, . the thanes, of - border M [the ~al 

coefficient of the™* expansion]. In this manner precise recessed polymer films can 
Ue made of any desired thicks and distance of by selection Of materials wtth 

required differential coefficients of thermal expansion. 

W a rcfinemont'of a) in which the border zon* consists of an annular ring of film 
(with or without escape channels for «ce« molten EVA or other chosen thermopile 
prfymer) which is laminated to the LCM rigid cap surface (pr M ,.nt Arcturus design) or 

any other rigid pressure plate substrate. 

c) . refinement of a) in which the border film is laminated to a strnn* polymer 

film in any of a variety of geometries fonnin 8 . flexible stepped stable f r 

cuutinuou, roll filling with a molten aotivatible polymer film which too*™ uniformly 

receded on cooling. 

U) a refinement of c) in which the completed laminated transfer tape is applied 
to the tissue by a convex pressure plate (a* , a cylinder parallel to the specimen slide 
and raised and lowered daring the cycle of targeting, bonding and remo_yal of L£M 
targeted elements from the specimen). 

Although LCM ha* laigoly discussed using those specific polymer, that hav.e 
been shown to be practical in the.c applicati n.. it is understood that there are a large 
variety of polymers which can effect this noncontact transf r. Further ther. arc a 
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within the microchamber) 

4) a -foment of 3) in which A. ^8 « ancnmpli.hed by « annular pressure 
plate prosed 00^*1, surface again.. *• top of the rim of .he wells and 
.cling with Jth.r n contact adhesive, an annular tor ^nrce. or a scanned laser 



beam. 
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o Fractional volume increase (above 20°C) 

Linear volume increase (1.6*10-4) 
□ Fraction Vo1(temp)/Vol(20°) E540#2 
• Fraction Vol{temp)/Vot(20 o ) E540 



y = 0.038727 + 0.00090745x R- 0.94585 




